Intracranial epidermoid cysts were identified within the fourth ventricle of three dogs. The cysts measured up to 2.5 cm in diameter, were lined by stratified squamous epithelium, and contained intraluminal keratinaceous debris. Secondary compression of the medulla oblongata and cerebellum caused neurologic dysfunction in two dogs; the cyst was an incidental finding in the other dog. Similarities between these dogs and three previously reported intracranial epidermoid cysts in dogs included an apparent predilection for young dogs and involvement of the cerebellopontine angle, fourth ventricle, or both. Epidermoid (epidermal) cysts are common benign skin tumors that arise from heterotopic epithelium. They are lined by squamous epithelium and contain intraluminal keratinaceous debris [ 101. Similar tumors seen intracranially in m a n are thought to occur due to inclusion of epithelial elements at the time of closure of the neural groove [3, 91. Intracranial epidermoid cysts also have been reported [6, 7, 111 in three dogs (table I) . However, n o detailed clinical and pathologic accounts of these dogs were given. This paper describes three additional dogs with intracranial epidermoid cysts.
Materials and Methods
The three dogs were referred to the University of Georgia Veterinary Medical Teaching Hospital for evaluation. Pertinent clinical features of these three dogs and three other reported intracranial epidermoid cysts in dogs are listed in table I. The three dogs of this report were all two years of age or less and included two males and one female. Two were English setters and one was a bloodhound. They were euthanatized due to the severity of neurologic dysfunction, and routine necropsies were done. Brains were fixed in 10% buffered formalin, serially sectioned, cut at 5 to 6 pm, and stained with hematoxylin and eosin (HE).
Results

Dogs 1 and 2 had neurologic deficits compatible with a central vestibular lesion.
Neurologic deficits in dog 3 were thought to be primarily cerebrocortical in origin.
Hematologic and blood chemistry values were normal. Cerebrospinal fluid was evaluated in each dog: protein was elevated mildly in dogs 1 and 3, and increased numbers of lymphocytes were present in dog 3. Electroencephalography and skull radiographs were normal in dog 2. Gross lesions were seen in the brains of all three dogs. A cyst measuring 1 to 2 cm in diameter and containing white caseous material was present at the left cerebellopontine angle within the fourth ventricle of dog 1. A similar mass measuring up to 2.5 cm in diameter was present at the right cerebellopontine angle withm the fourth ventricle ( fig. 1 , 2) of dog 2. Both masses compressed the medulla oblongata and cerebellum. A 3-mm diameter cyst was seen on the midline within the fourth ventricle of dog 3 ( fig. 3 ). This mass did not compress either the cerebellum or medulla oblongata.
On histologic examination, all three cysts were lined by stratified squamous epithelium and contained intraluminal keratinaceous debris, desquamated epithelial cells, and occasional inflammatory cells (fig. [3] [4] [5] . Portions of the choroid plexus either adhered to or were incorporated into each cyst ( fig. 3, 5) . The adjacent neuropile in dogs 1 and 2 was compressed, vacuolated, hyperemic, and contained moderate numbers of macrophages. No additional lesions were seen in the brains of dogs 1 and 2. However, in dog 3, evidence of nonsuppurative encephalitis compatible with canine distemper virus infection was present.
Discussion
The central nervous system develops from specialized ectoderm (neuroectoderm) which lies dorsal to the notochord throughout the axis of the embryo. Invagination of this neuroectoderm forms the neural groove and lateral processes referred to as neural folds [2] . The neural folds fuse to form the neural tube from which the reported [6, 7, 111 . The predilection for this site may be explained partially by the fact that closure of the neural tube occurs first in the rhombencephalon (caudal brain stem) and then progresses cranially and caudally [4, 81. Lesions within the fourth ventricle or at the cerebellopontine angle may compress the rostral medulla oblongata, cerebellum, and cranial nerves V, VII, and VIII, resulting in neurologic dysfunction referrable to these structures. The vestibular nuclei are located in the rostral medulla oblongata and pons [ 5 ] , and thus are particularly susceptible to such a lesion. Signs of vestibular dysfunction (ataxia, head tilt, nystagmus, and circling) were present in two dogs of this report and one of the previously reported dogs [6] .
Since there have been only six intracranial epidermoid cysts reported, no age, xeed, or sex predisposition can be established (table I) . Four of the dogs, however, were large breeds traditionally used for hunting. In addition, five were two years of age or younger, which is consistent with the probable congenital origin of the lesion. The fact that the other dog was eight years old suggests cysts may remain subclinical for an extended period of time. Continued production of keratin with resultant cyst enlargement would explain the eventual occurrence of neurologic dysfunction. Thus, the cysts identified as incidental findings in dogs 3 and 6 might eventually have caused clinical signs. This evidently is true in humans also, for epidermoid cysts most commonly are diagnosed in the fifth decade of life [9] .
The pathologic features of intracranial epidermoid cysts are similar to those routinely encountered in the skin by the veterinary pathologist. Dermoid cysts differ from epidermoid cysts in that their lining contains adnexal structures such as hair follicles, sebaceous glands, and sweat glands. Although generally seen in the skin, intracranial dermoid cysts have been reported in humans [9] and a dog [6] .
